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Hello Jos!

This {s dated Apri)l 10th and is in reply to yours of April S. Your recors was
largely in the nature of comnents on my owvh and leaves me not a great deal that needs
revly. I am #1lad %o have the information and some of the references that you did
Zive ms, and thank you for 18, As thie consultation goes on I get the fesling, and

I should be surprised if it weren't so, that I am getting a c¢loser and closer under-
atanding of vhat you're about. Of course the time will come when cdistance will

reach the point of diminishing returns and the very fact of being close to your
problems may somewhat diminish ay usefulness but of course I'1]l do my dest. I hove
you won't take my every sugzzestion too seriously., Your deseription of my function

ae & gadfly is, I think, more appropriate tham that of a delphic suricle., I war a
little surprised therefors that you paid very much attention to the notion I

indioated of leoking for high production of accumulated intermediates as a first sten.
I mentioned this only =s, so to speak, a logical sequence, well understanding the
vrobable technical barriers. However, I'm going to continue to mention things which
to ny mind appear to be techalcally impossidle because 1%t seems to me that my function
is not priosrily that of techanical evaluation: that is really yours, If I toek it

on myself to declide Beforehand thzt something wae or was not likely to work I might

be depriving youn of ideas direectly or indirectly which might lead to some useful
application, In this particular case the faet that the low production of antibiotice
sesms to preclude that looking for them in the first inetance by any method other than
their biological sctivity - well that seems very reagonable but I would still keep in
the back of my mind the notlion of how worthwhile it would be to heve some indsnendent
method of icentifying such substances.

I had a chance over the wsek-end to look sgailn st ¥Yaksman's more recent opus on
Actinowyecetes and Thelr Antibiotics and was of course greatly impressed by the large
mamber of antidiotics that have already been deserided. It strives me that your main
problem must be not ao much ths discovery of anything new dut the verification that

it is, in fact, newe I was not very deeply aware of what you had in mind by way of
your vunch card system for the classification of your sntiblotic broths but it would
seer to me that you do indeed face a diffiecult vrodles in simply assessing the novely
of anything new that does come up. 7This is one of the things that I will want to telk
to you about in greater detail wvhen we oan get together persomally as it seems to me

a rather too complicated affair %o go over at thie distance,

As to the general question of the natural funetion of antidbiotice, in a way [ might

say that I am in azreement with your own position on the matter that it really is

an open guestion. I have not had enough time in the game to have any feelings in the
patter, as you recognire yoursslf the arguments that you presented are by no means
conclusive although they do point ia the direction that you had incicated. I have

heen particulsrly struck by the statement l've seen in several places that antidbiotice
tend tc de adsorded onto the soil., If the ususl methods of testing antiblotic activity
would recuirs extraction of the antidictice this might fall vhereas the adsorbed
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ratidiotics still conceivadly might function in situ under certsin conditions. Ais to
the pointe of the low initiel activity and the epeecific regquirements under laboratory
conditicns one could renly rather facilely, I don't knowv how correctly, that these
notions apply vrimarily to laboratory circumetences and what goes om in the soil might
be n very different matter., It might alsc de to the point that the actual amounts of
natidlotic required for effective competition ss opcomed to complete antagonism may be
relatively small since antibiosiz is by no memns the exclusive mechanism of such
competition. Under certnin circumsternces ons may even imagine thet ovaer production of
en antibiotic could be deleterious under nntural conditions to the orzaniesm vhich is
producing it. 1ln fact, one cen argus that this is probadly true from the very faet that
it recuires laboratory selective procedures to develop high vroduction YWy Actinomycetes.
This eams point of possible self inhidition on the one hand and the sudtility of
ecologieanl conditions in the soll on the other, I think, ean also be used to counter
your {inal point thet the antidiotics of limited svecira would de less likely to de
useful to the pctinomycetes, BRe 211 that as {8 mey, this ig abvicusly a rather sudtle
cuestion. It may not have suniform answer, that is to sey, some ontibiotice may de of
somé use to the organism under nutural conditions and other not. As to whether they
are the blocked intermediates of normal metadolites however I sam rathsr more skeptical.
I have been for a long time a very firm follower of the general notions of comparative
bilochemistry to the effect that ocne is very unlikely to find important metsbolites
which wil]l be unlque for any single class of organlsme, If, for example, streptomycin
were an intermediate in the synthesis of a generally important metadolite I would tammgine
that 1t would have been picked ur defore now in some completely unicue clmes of
org=nisme and ag far as [ know, for example, I think penicillin hes not been plcked up
=8 a product of sctinomycete mastabolism und convereely for streptomycin andé the wmolds.

And flumlly to finlsh up this toplc for the moment agsin, have you seen ths Symposium on
ictinomycetes which wns held st the Internstionsl Congress of Hicroblolosy st Rome in
19531 There are pn numbsr of papers in there which will be of putusl interest and
would emchsaize ot the vresent cne by Villemin, lechevallier snd wakarman which goes inte
somexhat more detall on the produetion of =2ntibiotics in the esil and where they guote
sore of their own exveriments, for example, that an efher extract of soll had rroperties
similar to those of Actinomycim. However, as I think shouls be empnnsized, there i
nothing contradictory between the bLlocked intermediste hypothesie and the ecologicnl
funetion as sntiviotice, alnce these concents may be lookine st the same ~wmteriasl fust
for different points of view,

The main thing that dees concern me cn the viewpoints thrt nntidblotice are blocked
intermeclates of zenernlly important metabolites le¢ then why nre Actinomycetes azomreqtly
=0 uninuely importsnt as potentizl sources of new antibiotics? They were seized upen in
the first place, I lmnzine, because of their vrevalence in socil and more likely perhsps
becanuse they havpea to work. [ wonder, hovever, if your main iaterest is the question
of finding materials that sre new and uvntried why you con't leave the antidlotics
asltogether and go to screening other kinde of s0il organisme, Thie would be ths =most
1ikely method of picking up materials that hauve hitherto been irnored on the one hend
ana on the other your hypothesis of the nature of antidiotice leaves nothing unicuely
frvoradle for the idctinomycetes ns potentiml sources of them, From the point of view
of lsboratory =menirulation, organiems such as yessst or bacteris wonld bs far more
convenient; thers would also be a rather more cogent vossibility of detsailed genetic
analyels and goritrol of the results. The guestion mny be how deeply you are convinced
of thie hypothesis of the nature of the antibliotics anc of course in mn industrisl
gperation it ia not necessary to commit 211 of cne's investment to a single theoretical
1ine of approsche I no feel the more strongly the longer I think of 1t however thnt the
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most likely techaigue for obtaining hitherto ignored mmterials would de to develop
organisms completely out of the range of the Actinomycetes altogether. If they have
besn so thorcughly scresned on a random besis it would suggest that it may perhaps
be time to leook for antiblotic activity from cuite uaioque sources. Othervise I
would appreciate your views on Juet why Actinomycetes are euch organisms of choice.
Bow 1 deo appreciate, this 1s a point that has startled ae in my own experience, that
the unigue thing abdbout Actinomycetes may not be so auch that they are capadle of
synthesizing antidblotics but that they have the hadbit of rroducing large amounts of
materiala that they put into the medium. On the other hand I am not certain that this
1s sorething that properly could mot be shared by quite s numder of other organisms.
It might be of sorw interest to test Actinomycetas more directly for a trait of talg
kind in an objective way, for example, by obtaining nu Actinomycete which is blocked
ia some particular step synthesis of some amino meid for sxample and seeing whether
its level of production of the intermediate without any further handling of the
orgeniem 1s going to be strikimply different frowm a comparable mutant of Neurosvora
or bacteria or yenst,

Another logical conclusion on the notion of the ecologieal ineignificance of antidiotic
production is that one could infer from this that there ought to be no varticulsr
correlation batween this trait and other charmcters whoee persistence in nstural
populations presumably would de a metter of sose ecological importence, that is to
say, I sense without perhaps deing sble to state it in a completely logical, rigorouns
fashion certain contradictions detwesn this noticn ond the idea of the necessity of
looking through unigue kinds of Actinomycetes in hopes that this is the best method

of finding new kinds of antidiotics. The blocked intermediste notion would seem to

me to lead to the conclusicn that mny isoclate which is not of immediate direct fidshic
with any other has an equal likelihood of produeing eome nev compound snd I find in
thiz paver by ¥Yalsman some Justification from this point of viev in the grest veriety
of compounds vhich have been produced by what has been classifled se a single type of

3treptomyces zriseus.

At one polnt im your commentsry you ssked me to axpl&in more carefully why I thought
too rigorous selection was bad. 1 think a little bit lster on you sxpressed the
polnt very well yourself, namsly, that if in your elective isolation program you bored
too stronzly on = asingle carbon or mitrogen source you would, of course, before very
long be exhausting ths tots]l sumber of types which ecould be isolated on that source
and then Bs reduplicating your sfforts. That's a1l [ hed in eind. The more rigorous
Jour selection the suoner you are likely to exhauat the existing range of organiers
that could be picked up on a given nedium,

In some eerlier paragraphs 1 did mention the poesidility of autosensitivity ae s factor
vhich may limit the natural productioa of anmtidblotice. I think this is something

that may have to be looked out for in scoreening for mutantes which will produce
sntiblotics., I was struck, Bor exanpls, by Kelner's comment that many of the antidbiotice
producing mutsnts that he observed did in fact forzs rather limited colomise and grew
rather poorly genarally sand 1t sesms to me possible this may be due ta direet inmhibition
by the antiblotic produced although of course it is egqually poseidle thet thia ie the
vrisery ef{fect, namely, the metadelic defeet of which sntibietlic preduction ie n
secondary oonsequence, This may suggest howsver other nmethods of going after mtants
with antiblotic-producing traits, that is to eazy, to look for self-inhibitery mutants.
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Finally, to snswer a couple of Dr. Gourevitch's questions, 1 hove {n the first place
that he hasn't expected mors of replica plating for Actinomycetes than it can furnish
for any other organlam, Of course, when the velvet is vressed down on & colony of
any kind of orgzenism it picks up not Just a single voint impression But 2 smmll area
and dernending on circumstances nnd the organism and conditions ete. there i¢ dound to
b0 o certain amount of spreading of the growth from ths ianitial size. That mesns that
even with dscteris it 1s necessary to limit the total populstion on the plate to
something of the order of 100 er 200 colonies if the colonies are moderately small
and to ride vith less than that if they do not develop to & very Iargs size. Uith
the Actinomycetes, however, we huve had no trouble for = long period of time with
replica plating »nd sporulating colenies for the purpoee of cbtaining muxotrephie
matante and I can hardly think of any eltustion whose demnnds would be more rigoroua
than thet, The main thing I can suggest is to meke your replicas as soon as =l) your
colonies on ths plate have begun to sporulate and in that way they <o not get too
large, not to press too hard vwith the velvet since oaly o very light contact ie all
thel is necensary and make sure the plates are noderately dry wvhen the tranefers are
made., I will salgo take the occusion %o discuss g little more closely the role of Fa¥
ag o matabolite and me an anti-metsholite. The former is, of course, very well
recognized and the latter has besn rather odscure; it iy not st thie moment clearly
knowe whet the anti-ricketltszial funetion of FAV i{s based upon. I can't help but feel
however that thie 12 an utter coincldence that the two functions have nothing te deo
with one another, Ferhaps the strongest possibdility that [ am mware of for the anti-
rickettsinl function of PAV is that it functions as nn aknronlat of another vitamin
that Beraie Invis has vicked up, namely, hydroxybenrzoiec acid. 4t least I imow that he
hr-g made that suggestion and I'm not well smough aware of the current litersturs to know
whether 1t has found a better or worse btasle eince he first made it,

¥&1l, Joe, I'1]l be quite ready to get down to dDrass tacks or to make any kind of
discussion that you would like to do. I reslisze that things may get to De a 1ittle
disorganired and will probadly get more so if we go on to personal discuesion. I hope
not to be belaboring any particulsr polnt oo often since my function here ig to serve
you rather than to convince you of the correctness of any conclusion tast I may have come
to and 1 want %o be sure that I do the foremost most e«ffectively. ¥Yhat I +111 do, 1
think, is collect the vrricus and odd notions that perhans have not heen dissolved

over a period of several months at a time and rerhave every 4, 5 or 6 months I'11
nrevare a fresh resume in order that you will have Sthese issuse readily =t your disvosal
to anct upon as you ses fit, I aporeciats that there are nscetsarily diffsrences in
lines of action in your set-up as compared to what we would 4o in a lsborstory like our
ovn and I'm not well enough acquainted with how you c¢sn runm things tc be ab'e to inter-
vose Wy owa Judgement on what you ought to deo., As you suggest, howevsr, my function
will de to remind you of the things that cught to de thought about. I hope you nevsy
thousht that a consultantship would mean that you woulé have someons slese do your
thinking for you. ! thimk you sre going to find the contrary;: you're Juzt golng to

be fmeed with so meny more problems tena yot had bhefors bhecause your congultants

never go into making decislons for you 2ad his mdvice iz bound to be of n rather

oblique nature and as you suggest perhaps his main function is to help ¥keep you on the
b21l which means thazt much more vork em your part., vell I lope ! won't have to maks

too =many more philosophieal justifications ae we go on. Howvever, Darring theee

rather infrequent resumeg wvhich I will make as my undentanding of the situntion develoone,
I'n zoing to leave it un to you to take the initintive ax %0 which oartienler tonies

we ought to explore in nmany detrils asg time goess on., Chviocuely we could very readily
gzo )] over the =sn and we have to have some sort of rhyme and direction to the story
vhich I'm going to leave for you to do until you rive me the cues as %o Just vhnt things
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you want me to go after,

S0 long for mow. If I sound just & little bit tired I hope you'll keep in mind that
thies i3 the begimning of the sypring gardening season,

Josh
JLimJl



